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Non-technical summary
We investigate consumer welfare in transalpine freight transport using micro-data on individual route choice, tackling two core questions. First, to what extent does the way we model unobserved heterogeneity matter for welfare estimates in discrete choice models? Second, what is the loss in consumer surplus per year from shutting down a transalpine road infrastructure such as the Mont Blanc tunnel? Closing this tunnel has been proposed in the political debate following several fatal road accidents in large alpine tunnels. The most severe accident, in the Mont Blanc in 1999, led to a full closure of the tunnel for a period of 3 years.
We model route choice as a discrete choice among a number of mutually exclusive alternatives. Due to our rich data, we can flexibly model unobserved heterogeneity of decision makers in their valuation of money and time. Decision makers may be heterogenous for a number of reasons. For example, the value of alternatives may depend on the weight or type of commodity a truck is transporting. These are examples for observable heterogeneity which are easily controlled for. However, the value of money and time is also likely to depend on unobservable truck characteristics. These could be en route pick-ups of goods, special logistic needs, or truck drivers' personal tastes that favor one route over another. Modeling such unobserved heterogeneity in the discrete choice framework has been at the heart of research analyzing economic choices during the last two decades. Only recently, researchers have started asking how the way we model unobserved heterogeneity affects policy-relevant measures of consumer welfare.
We contribute to this literature by applying a recently proposed flexible nonparametric estimator of unobserved heterogeneity to a random coefficients logit model and investigating the impact of parametric assumptions on a measure of consumer welfare. In a nutshell, the idea of the estimator is to approximate the true underlying taste distribution by a finite grid in the preference space. To our knowledge, we are the first to apply this estimator to real-world data in a static discrete choice model with random coefficients. To identify the underlying structural parameters, we use a large scale individual choice data set from the 2004 Cross-Alpine Freight Transport survey. We exploit exogenous variation in travel cost and time arising from the fixed geographic locations of origin, destination, and alpine crossing points. While endogeneity concerns are less important with individual-level data, we discuss several potential sources of endogeneity bias such as congestion or weather conditions. We find that parametric assumptions and the dimensionality of modeled unobserved heterogeneity have a significant impact on welfare results. Our nonparametric estimates predict economically significantly higher annual losses in user surplus due to the MontBlanc tunnel closure. The latter implies a loss of e5.39 millions and the parametric random coefficients logit model a loss of e2.97 millions in specifications where both price and time are assumed to have random coefficients. With one random coefficient, the nonparametric estimate is almost double that of the parametric random coefficients logit estimate, e7.09 millions versus e3.62 millions. Compared to the logit with fixed coefficients and the nonparametric estimates, both parametric random coefficient specifications underestimate the loss in consumer surplus. 
Das Wichtigste in Kürze

Introduction
In devising informed policy measures, reliable estimates of welfare implications for affected individuals and firms are crucial. In many applied settings, decision makers face a set of mutually exclusive options. To evaluate, for example, changes in choice sets due to product entry/exit or changes in product characteristics in the discrete choice framework, the Hicksian compensating variation, derived by Small and Rosen (1981), has been used extensively in applied work. Prominent examples that estimate welfare implications using discrete choice models are Trajtenberg (1989), on the introduction of CT scanners, Goolsbee and Petrin (2002) , on Satellite TV in the US, and Petrin (2004) , on the introduction of the Minivan in the US automotive market. Much progress has been made in identifying and providing flexible ways of modeling unobserved consumer heterogeneity. The current workhorse model is the random coefficients, or mixed, multinomial logit model introduced by Boyd and Mellman (1980) and Cardell and Dunbar (1980) . McFadden and Train (2000) have shown that it can approximate any random utility model arbitrarily well if the researcher knows the correct distribution of random coefficients a priori. Just as the above examples, most applied work has imposed parametric distributions on the coefficients over which individuals are assumed to differ.
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In this paper, we provide insights into the impact of distributional assumptions in modeling unobserved heterogeneity on welfare estimates. If the researcher aims to estimate consumer surplus, we expect an adequate representation of the true underlying distribution of tastes to be important. To investigate this expectation further, we consider alternative distributional assumptions in a transalpine route choice setup. We employ revealed preference data from a large-scale transport survey in 2004 and analyze the implications of a transport policy measure which has been debated in recent years: the closure of the Mont Blanc tunnel to freight traffic. In particular, we consider the choice of road tunnels by transalpine freight traffic, where individual decision makers face a set of mutually exclusive options. We proceed by estimating three discrete choice model specifications. First, the simple fixed coefficient logit model. Second, the parametric random coefficients logit model. Third, the nonparametric estimator of preference distributions recently proposed by Bajari et al. (2007 Bajari et al. ( , 2010 , henceforth BFKR. For each specification, we estimate the loss in consumer surplus caused by a change in choice sets and compare the results. To our knowledge, we are the first to apply the BFKR estimator to real-world data in a random coefficients logit setting. Many applications have estimated welfare effects but we are not aware of many studies exploring the role of unobserved heterogeneity in this context. A notable exception are Hynes et al. (2008) , who compare welfare implications of a random coefficients logit model and a latent class model of kayakers' destination choices of 1 Standard choices have been the normal and the log-normal distributions. 1 whitewater sites in Ireland. They find no significant differences in welfare results from both models.
The Alps are Europe's highest and most extensive mountain range running from Mediterranean France to southern Austria. With its extreme geography, the alpine region not only forms a natural frontier between Italy and central Europe, but provides the unique gateway for ground transport between southeastern European regions (and beyond) and central and northern Europe. Due to the limited number of crossing points, the Alps are a natural bottleneck at the core of European economic activity. After the introduction of the European single market, the opening of eastern Europe and the corresponding enlargement of commercial relations within the European Free Trade Association (EFTA), transalpine freight traffic has become not only an important topic in European politics but a key component of transport infrastructure planning. Mountainous road infrastructure exhibits elevated risks for its users, among others, due to its reliance on long underground passages. These events have brought about policy initiatives in various forms. For the alpine regions, additional investment in security measures at tunnels and formulating the objective of shifting freight to rail and maritime transport have been particular examples. 2 Prady and Ullrich (2010) find limited modal shift for freight traffic in their evaluation of a proposed rail tunnel connecting Lyon and Turin. Proposed safety measures have reached as far as the closure of certain road tunnels to freight traffic. 3 Quantifying the short-term monetary loss incurred by the freight transport sector from the closure of a given tunnel is of interest to inform policy decisions for two main reasons. First, quantifying the monetary consequences of a potential closure for its users are at the core of any cost-benefit analysis. Second, the burden caused by unintended closures due to accidents must be known when assessing the monetary benefits of investment in safety measures. There are few studies evaluating the accidental or deliberate closure of transport infrastructure. One exception are Bilotkach et al. (2010) who exploit the collapse of a freeway interchange in the San Francisco Bay Area to analyze sensitivity of pricing behavior to demand shocks. In practice, removing transport infrastructure is not as exotic a discussion as one may think. In New York City, A recent debate has been ignited by the potential closure of an Expressway in the Bronx (see Dolnick, 2010) .
To investigate the impact of distributional assumptions on welfare implica-tions, we estimate the monetary relevance of alpine road infrastructure to road freight crossing the Western Alpine corridor. In particular, we estimate the monetary loss incurred by the freight transport sector due to a hypothetical closure of the Mont Blanc tunnel. We analyze a hypothetical closure since we cannot use the actual exogenous event in 1999 for identification as our data lacks withinyear time information. Our welfare analysis should be seen in a narrow sense. Total welfare encompasses not only direct changes in consumer surplus but also changes in external effects, e.g. caused by congestion or nuisances to other travelers, as well as macroeconomic variables such as regional development or trade. Particularly in the alpine regions, estimating the total social cost would need to include both the direct costs to users (changes in consumer surplus) and external effects on non-freight users (congestion, for example) and non-users of the infrastructure such as inhabitants of the respective alpine valleys. The monetary cost of injuries, property damage and business interruption should be more directly quantifiable while macro-economic effects on economic activity and trade are difficult to identify. Here we focus on direct short-term effects likely to be central to the current political discussion. We find that both parametric assumptions and the dimensionality of modeled unobserved heterogeneity have a significant impact on welfare results. Our BFKR estimates predict economically significantly higher annual losses in user surplus due to the Mont Blanc tunnel closure. While the latter implies a loss of e5.39 millions, the parametric random coefficients logit model predicts a loss of e2.97 millions in specifications where both price and time are assumed to have random coefficients. With one random coefficient, the BFKR estimate is almost double that of the parametric random coefficients logit estimate, e7.09 millions versus e3.62 millions. Compared to the fixed coefficients logit and the BFKR estimates, both parametric random coefficient specifications underestimate the loss in consumer surplus.
The next section presents our data on freight traffic in the alpine region. Section 3 presents the empirical framework and discusses distributional assumptions and identification. We present our estimation results in Section 4, discuss the implied substitution pattern and welfare results in Section 5, and conclude in Section 6.
Alpine Freight Traffic
Our data is a large-scale cross-section from the Cross-Alpine Freight Transport (CAFT) survey done every 5 years.
4 Each respective year, trucks are stopped and surveyed at all possible Alpine crossings between Vintimille and Wechsel (see Figure 2 ). The survey is a joint initiative by the Austrian, French, and Swiss governments to produce a representative sample of transalpine freight transport. In 2004, Germany and Italy joined the effort emphasizing the political relevance of collecting high quality data on transalpine transport activity. The data set comprises detailed information on each truck's origin and destination regions. Regions are defined at the NUTS3 level, corresponding, for example, to departments in France, districts in Germany, counties in the US. The data further include transported commodity classes, weight, vehicle characteristics, region of registration, intermediary boarder crossings, traffic direction, and more. We merge this data with shortest distances on a direct line, data on average gas and other operating costs, road and tunnel tolls, as well as with GDP data on origin and destination regions.
5 Our sample includes all French-Italian passages and all Swiss-Italian passages (see Appendix and Figure 2 ). In Table 1 we present descriptive statistics of our variables. We compute price based on an average per kilometer cost estimated by the French Comité National Routier on an annual basis 6 and Alpine tunnel fees. For Swiss passages, we include the Heavy Vehicle Fee which is based on ton-kilometers in Switzerland. These fees provide exogenous variation at the level of individual trucks since they are set by the regulator, irrespective of congestion or other choice-specific characteristics which we cannot observe. We compute distance in kilometers from origin to destination regions via each respective Alpine passage using Vincenty direct geographic distance calculations implemented in Stata. We also make use of information on which border-crossings were used along the way. 7 Prato (2009) provides an up-to-date survey on the challenges in working with route choice data and points out that using shortest point-to-point distances increases similarity within the choice set. Thus, we expect substitutability to be over-estimated and our consumer surplus estimates to be lower bounds. We observe that the large majority of trucks choose the alternative with the minimal price and time. This is intuitive and we therefore expect a negative impact of these variables on choice probabilities in our estimation results. We do observe, however, that a small proportion does not choose the price-and time-minimizing alternative. We can think of two main reasons for this observation. First, there may be a trade-off between time and price logistics firms face and there are some who prefer a longer route to incurring the significant tunnel fees. Second, it could be the result of unobserved heterogeneity related to logistic route choice. In order to reduce fixed costs, logistic firms may choose to combine several loads into one truck. As a consequence, some observations may not be pure Origin-Destination relationships but only the start and end points of a more complex delivery route. Furthermore, depending on the specific good and, for example, their service contract, we expect trucks to have (unobserved) heterogenous preferences for saving money and time. Our time variable is based on typical truck speed and including regular compulsory stops by European law, conditional on the number of drivers per truck. We include per capita GDP of the destination region as a user characteristic to proxy for the value of a vehicle's charge, in addition to the type of commodity. The mean in our sample is closest to per capita GDP in the Netherlands in 2004.
Empirical Framework
We estimate the loss in user surplus from a hypothetical closure of a major transalpine road tunnel. For example, consider the problem faced by a firm located north of the Alps -say, in France -delivering its product to a downstream producer located south of the Alps -say, in Italy. By our definition, the firm faces eight mutually exclusive route options. While rail could be an option for the firm, we restrict our analysis to road freight. Even though we are forced to this restriction by our data, 8 modal choice typically depends heavily on the type of commodities and logistic specificities and is, thus, largely predetermined in our choice situations. We further motivate excluding modal choice for our setup in 7 Our attempts to obtain shortest-link route distances from routing service providers such as Google Maps or Navteq failed, unfortunately. Thus, while we have a decent long-distance approximation based on manual checks on a small sub-sample of routes, we need to assume that no significant bias results from ignoring the fact that roads are not straight lines. 8 For the same reason, our analysis is short-term in that we employ a static choice model and do not allow for market growth or decline through an outside option. We adopt a discrete choice framework 9 where the choice set is defined by eight west-alpine crossings and the decision makers are individual freight trucks. In particular, user i maximizes the benefit to be obtained from a delivery trip through the Alps and faces j mutually exclusive routes. Thus, the objective function is
where r i is the firm's revenue from the transaction, p i,j the price for alternative j and x i,j route characteristics, which both may contain interaction terms with individual characteristics, ξ j is a constant unobserved route characteristic, and ij is assumed to be independently and identically type I extreme value distributed. We have detailed user-specific information, such as GDP in destination and origin regions, commodity class, goods weight, vehicle type, location of vehicle ownership, and so on, allowing us to control for a range of observed user characteristics. However, we expect there are still user characteristics we cannot observe, such as en route pick-ups of goods, truck drivers' personal tastes, or special logistic needs that favor one route over another. It is common practice to model such unobserved heterogeneity by assuming parametric distributions for the relevant taste parameters. However, when estimating welfare measures, too strict assumptions will lead to biased results. Cherchi and Polak (2005) warn that assuming common mixing distributions such as the normal and log-normal may bias welfare estimations due to an inadequate representation of the true underlying distribution of tastes. Hensher and Greene (2003) give similar warnings and offer a range of simple ways for investigating sensible distributional assumptions.
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BFKR propose a mixtures estimator that is nonparametric in the distribution of random coefficients. We have no good prior as to how our taste parameters should be distributed. We further would like to avoid assuming distributions that force portions of decision makers to have negative and unreasonably large coefficients, such as the normal distribution. Hence, we estimate both parametric and nonparametric specifications 11 and compare the welfare results.
Parametric Specification
We first model user heterogeneity such that taste parameters take the following form:
and D i is a vector of user specific characteristics in our data. User i chooses route j if and only if
The individual choice probability for route j follows:
where we assume f (α) and f (β) to be normal distributions as defined in Equation 2. We estimate the parameters θ by maximum simulated likelihood. In the multinomial logit with fixed coefficients, α and β are constant across individuals so that the index i is dropped.
10 One straight-forward proposition is a jack-knife approach where the researcher estimates fixed coefficient logit models on sub-samples and evaluates the distributions of estimated coefficients expected to have a non-degenerate distribution. 11 We also coded the EM algorithm proposed by Train (2008) but encountered severe convergence problems, a common problem with EM algorithms. Fosgerau and Hess (2009) use the method of sieves to increase flexibility. They investigate the ability to recover taste distributions using two flexible approaches: In the first, they add a series expansion to a continuous base distribution using Legendre Polynomials. In the second, they employ discrete mixtures of normal distributions.
Nonparametric Specification
BFKR propose a general nonparametric sieve estimator of unobserved heterogeneity in a wide range of economic models. Their motivating example for the random coefficients logit model lends directly to our analysis. The idea is that the researcher has some prior over the dimensionality and range of random coefficients, that is, of unobserved heterogeneity in the utility function. Assume there are r = 1, ..., R preference types in the population. We then specify a grid over the assumed support of random coefficients β. At each grid point, that is for each type r, we compute the predicted logit choice probabilities at x i,j
Treating these predicted probabilities as data, a simple linear regression with R predicted choice probabilities as regressors yields estimates of R weights. The left-hand side variable in this regression, y i,j , holds the observed choices. The estimated weights are probability mass points representing the probability of observing type r in the population. Constraining probability masses to the unit interval and their sum to be equal to one, we obtain a discrete approximation to the true distribution of random coefficients. The resulting implementation is a linear inequality constrained OLS estimator.
One drawback of this simple model is the researcher's need to specify the support region where the random coefficients lie. If the latter is unknown, BFKR propose a location scale model that allows to both estimate the location of the support region and its scale. We have no good prior of the support region and thus proceed with the location scale model. A further practical advantage of the latter is the straight-forward inclusion of fixed coefficients. This is an open issue in the linear estimator, given that, by definition, fixed coefficients are nonlinear parameters in the logit model. In the location scale model, the weights θ still enter linearly. However, the location and scale parameters for our grid and the fixed coefficients enter non-linearly, analogously to the simple logit model. The nonlinear estimator solves the constrained least squares problem
where a = (a 1 , ... 
.
We estimate scale parameters b K for random coefficients and set b K = 0 for coefficients assumed to be fixed. We could allow all coefficients to be random but, as common with nonparametric estimators, we reach computational limits fast when increasing the number of random coefficients. Having reasonable starting values is important in nonlinear least squares estimation. We use the fixed coefficient logit estimates for the nonlinear parameters and 1 R for θ r . Experimenting with starting values of the nonlinear parameters, we find our results are very robust to large variations in starting values. We still need to specify R grid points in the unit interval. To do so, we use the Modified Latin Hypercube Sampling method proposed by Hess et al. (2006) . Compared to Halton methods, the latter has the advantage of avoiding undesired correlation patterns across dimensions while providing more uniform coverage in each dimension, and being simpler to implement.
Identification
Given their regulated nature, tolls for individual tunnels and long-distance routes vary little across time and routes. Thus, to identify demand patterns, we use individual-level variation from users' geographic dispersion across Europe. In particular, users' origin and destination locations vary relative to the locations of alpine passages. This leads to variation both in route characteristics and individual choices. As road and tunnel tolls are not set strategically, we are confident they are not correlated with the error term. There are two factors that may affect both route choice and travel time. First, congestion may cause short-term deviation to an alternative route. On French passages, however, congestion is not a relevant problem. The Alpine Traffic Observatory, established by the European Commission and the Swiss government in 2007, finds that the Frejus and Mont Blanc tunnels rarely suffer from congestion due to heavy-duty vehicles. 12 Second, severe weather conditions may cause deviation to alternative routes while increasing travel time. Unfortunately, we cannot fully correct for this potential problem as only parts of our data have information on the date of the choice situation.
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Once we are willing to assume that truck drivers form long-term expectations on 12 See, for example, the Observatory's executive summary, page 6, at http://ec.europa.eu/ transport/road/doc/executive_summary_alpine_observatory_en.pdf. 13 We did collect daily weather data for the different passages but were unable to obtain survey dates for the Swiss part of the data. This applies to congestion data analogously.
potential obstacles for each route alternative, 14 we argue it is plausible to believe that the alternative fixed effects will capture much, if not all, potential bias.
Implicitly, we assume that we observe each individual's entire choice set and that there is no outside good. While in the long run freight expeditors may switch to other modes such as air, rail, and sea or even decide not to ship, in the short run this is very unlikely. In the first two columns of Table 4 , showing market shares of alternatives before and after the Mont Blanc tunnel closure in 1999, we cannot observe a remarkable shift in market shares towards any of the three rail passages in the short-run. 15 We also do not observe a downward shift in monthly tons transported after the closure, suggesting that traffic fully deviated to alternative road passages. We interpret this as evidence that modal shift is not yet as relevant as it may be elsewhere. That interpretation is in line with anecdotal evidence on freight transport in France and Italy, citing specific logistic needs, the importance of geographical location, and freight terminals being major bottlenecks as just a few of many remaining problems preventing increased modal shift. 16 While an important issue in general, we conclude that observing only one mode is a minor drawback in our analysis.
Bajari et al. (2009) prove nonparametric identification of the distribution of random coefficients by exploiting the logit distributional assumptions on ij and without relying on large support (as compared to, for example, Berry and Haile, 2010) and monotonicity restrictions. The latter makes their identification result particularly relevant for applied work. A limitation is that their proof is valid only for continuous regressors. Both regressors, for which we assume random coefficients, are continuous.
Estimation results
We report results for three models of heterogeneity. These are the simple logit, the random coefficients logit with a normal distribution assumption, and the nonparametric BFKR estimator of the random coefficient distribution.
17 For conciseness, we will refer to these as Logit, RC Logit, and BFKR, respectively. In the Logit specification, observed heterogeneity in preferences can be identified by interacting individual characteristics with route characteristics. Unobserved heterogeneity is limited to the extreme value error term, which is assumed to be independent of route characteristics. The Logit specification serves as an easy reference point lending well to the investigation of a variety of utility specifications. It also provides reasonable starting values for the RC Logit and BFKR models. In the latter two, we report two specifications with one and two random coefficients, respectively. In the RC Logit, we assume random coefficients to be normally distributed, which is by far the most common distribution assumption in the literature employing random coefficients logit models. In the BFKR model, we make no assumption on the form of preference distribution whatsoever but assume that our discrete approximation is a valid representation of the true distribution. All specifications include price-GDP interactions, route fixed effects, and route fixed effects interacted with the weight of the goods transported. We further include route-commodity class fixed effects and time-commodity class interaction terms as well as route fixed effects interacted with dummies indicating traffic connecting Italy with regions west and north of the Alps to capture further observed heterogeneity important to route choice.
Tables 2 reports estimations results with one random coefficient, Table 3 reports results with two. Both tables show that the estimated coefficients have signs as expected. In particular, price and time have negative signs. The coefficients of the interaction terms between weight of goods transported and the alternative specific constants show that heavily loaded trucks are less likely to use Swiss passages and the Montgenevre passage.
18 This corresponds to our expectation that the Montgenevre pass, having the highest elevation, is less attractive to heavy vehicles likely due to increased fuel consumption and safety concerns on steep slopes. In Switzerland, extra incentives are given for transiting heavy goods vehicles to switch to rail on their passage through the Alps. While we account for monetary incentives by including the extra fees in our price variable, the weight interaction terms may capture further incentives we cannot observe in our data.
In Table 2 , price coefficients are higher, in absolute terms, in the RC Logit and BFKR specifications than in the Logit. Hence, not modeling unobserved heterogeneity not only fails to account for the spread of preferences but also biases the estimated means. The means and standard deviations of the price coefficient are significant in both random coefficient specifications. Figure 4 shows a decent Gaussian shape, confirming our parametric distribution assumption in the RC Logit. Hence, we can be reasonably confident that unobserved heterogeneity with respect to price plays an important role in our freight transport setting. In Table 3 , we allow individuals to have heterogenous (and potentially correlated) preferences over both price and time. Interpreting the RC Logit result, where the standard deviation of the time coefficient is not statistically different from zero, we conclude the estimated distribution to be degenerate. In economic terms, we may be tempted to conclude that there is no unobserved heterogeneity in preferences over time. Observing the BFKR estimates in Figure 4 , however, we Notes: All specifications include route dummy-commodity class and time-commodity class interaction terms as well as route dummies interacted with dummies indicating traffic connecting Italy with regions west and north of the Alps, respectively. The reference route is the Mediterranean crossing at Vintimille. Standard errors are reported in parenthesis, choice situation-clustered robust standard errors in BFKR estimation. 500 Halton draws used for simulations in parametric random coefficients logit estimations. 285,656 observations. *** p< 0.01, ** p< 0.05, * p < 0.1 clearly see significant heterogeneity both in preferences over price and time. A priori, it is not obvious which distribution to assume. It is difficult to proceed in an ad-hoc fashion by assuming various readily available parametric distributions and using the ones yielding significant parameters estimates. There is no clear rule which and how many parametric distributions to investigate before 'giving up' and coming to the conclusion that here may be no unobserved heterogeneity in the data. Table 2 . Regimes R=274.
The main assumption in BFKR is that their sieve estimator is a discrete approximation of the true distribution. Therefore, the number of grid points is a key parameter the researcher needs to define. It is limited by sample size and computer memory. With 8GB RAM and our sample size of 35,707 choice situations, we are able to set R=274 with one and R=256 with two random coefficients, that is R = in their Monte Carlo experiment. Furthermore, to use parametric methods for computing standard errors of the BFKR estimates, we need to assume that the grid points r are the true types that generated the data. Unless we can specify an almost infinite number of r, estimated probability mass points and thus their standard errors can only be approximations to the truth. We compute 95% confidence intervals, following BFKR and Gallant (1975) , using standard errors from unconstrained nonlinear where SE = √ν and
However, as do BFKR, we find these confidence intervals to be very conservative and, thus, too uninformative to report. From our experience with estimations using varying grids sizes, this problem seems to get worse as the number of grid points R increases and θ are estimated closer to the zero boundary. Bootstrapping is infeasible as the nonlinear least squares routine consumes significant computing time with the size of our sample and parameter vector.
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5 Counterfactual Analysis
Diversion patterns
To verify the structural quality of our estimates, we compare counterfactual shares with those observed after the Mont Blanc tunnel closure in 1999. Road tolls and tunnel fees were not adjusted as a consequence of the closure and there is currently no road congestion pricing on the relevant road network. Thus, we assume there is no strategic pricing and prices remain fixed after a hypothetical future closure of a tunnel. In Table 4 , we present the substitution due to a hypothetical closure of the Mont Blanc tunnel in 2004 predicted by the BFKR model with two random coefficients. We compute market shares in the table based on tons transported. 
Consumer surplus
We analyze a hypothetical closure of the Mont Blanc tunnel in 2004 and compute users' compensating variations, that is, the amount of money one would have to give to infrastructure users to maintain their ex ante utility levels. We define the ex ante situation as the reference point, as suggested by Trajtenberg (1989) . In the multinomial logit model, abstracting from observed heterogeneity for notational simplicity, computation of the compensating variation is straight forward and given by the difference of the ex post and ex ante values of the logsum measure with no unobserved taste heterogeneity:
As the random coefficients logit model introduces unobserved taste heterogeneity, each individual now may have her own valuation of route characteristics. We integrate over the estimated mixing distributions by simulation and compute the mean and total compensating variation. This is where the how we model heterogeneity comes in. With random coefficients, any distributional assumption has a direct impact on the consumer surplus measure which, following Train (1998) and von Haefen (2003) , we compute as:
Equations 5 and 6 imply the assumption that the marginal utility of income, α i , is independent of income. That is, indirect utility is additive and linear in income. While this is a restrictive assumption, Train (2009) points out, on page 57, that it needs to hold only 'over the range of implicit income changes that are considered by the policy'. This means that if individual compensating variations are low relative to income, which is arguably true for our case, the assumption does not need to hold in general but only for the considered small range. Maintaining this assumption significantly simplifies our computations. We solve Equation 6 for each individual via simulation by sampling from the estimated mixing distributions. To obtain the population mean and total change in user benefits, we weight the estimated sample means of compensating variations using the expansion factor in the CAFT 2004 data. In Table 5 , we report the compensating variation for closing the Mont Blanc tunnel as the unweighted and weighted means over the sampled individuals, and as the weighted sum yielding the population total. The BFKR estimates imply economically significantly higher losses in user surplus. With two random coefficients, the BFKR estimate implies a loss of e5.39 Mio and the RC Logit a loss of e2.97 Mio. With one random coefficient, the BFKR estimate is almost double that of the RC Logit estimate, e7.09 Mio versus e3.62 Mio. Compared to both the Logit and the BFKR estimates, both RC Logit specifications underestimate the loss in consumer surplus. We admit that a more informative comparison would include confidence intervals for these estimates. These can be computed using the delta method. However, they rely on the estimated variances ofθ r . Since there is currently no method to estimate correct confidence intervals, for the reasons elaborated in Section 4, we are not able to provide these inference results for our welfare estimates. The large relative differences between the RC Logit and BFKR results strongly suggest, however, that modeling unobserved heterogeneity in a more flexible way can lead to severely differing economic conclusions.
Conclusion
Estimating welfare implications of specific policy measures is relevant in many economic applications. The discrete choice framework provides a convenient way to estimate the compensating variation, for example for changes in choice sets or in product characteristics, when individuals face a set of mutually exclusive choices. It is well known, that modeling heterogeneity is key to understanding preferences and hence to quantify consumer surplus. While the random coefficients logit model offers a highly flexible way to approximate any random utility model arbitrarily well, it hinges on the assumption that the researcher knows the correct distribution of random coefficients a priori. While estimating welfare effects is a common exercise in many applications, we are not aware of many studies exploring the role of unobserved heterogeneity in this context. We provide insights into the importance of how unobserved heterogeneity is modeled when estimating welfare effects of policy measures. We do so by comparing consumer surplus estimates from a recently proposed nonparametric estimator of preference distributions and the standard parametric random coefficients logit model. To our knowledge, we are the first to apply the BFKR estimator to real-world data in a random coefficients logit setting. Employing revealed preference data, we analyze the implications of a much debated transport policy measure: the closure of the alpine Mont Blanc tunnel to freight traffic.
We estimate the annual loss in user benefits ranges from 2.97 to 3.62 million Euros in the RC Logit model, while our BFKR estimates imply annual losses ranging from 5.39 to 7.09 million Euros. Hence, in our analysis both parametric assumptions and the dimensionality of modeled unobserved heterogeneity have a significant impact on welfare results. We thus caution the exclusive use of standard distributional assumptions in modeling heterogeneity and demonstrate the simple implementation of the BFKR estimator.
